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Abstract 
This study aimed to characterize the performance of students from 5th grade on metalinguistic skills (PROHMELE), reading and 
reading comprehension tests. 29 students of public school, both genders, between eight to ten years and 11 months old 
participated this study. All students were submitted to PROHMELE and assessment of reading and reading comprehension. It 
was possible to verify the relationship between lower metalinguistic skills performance in the subtests of identifying the initial 
phoneme and syllable initial and lower performance of students on tests of reading and reading comprehension regarding 
questions macrostructure regarding issues of microstructure. 
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1. Introduction 
The reading process involves several cognitive skills such as decoding words, vocabulary acquisition, perception, 
memory and comprehension of text ideas to create mental models and reading comprehension based on context and 
point of view of the reader. (JOHNSON, ARCHIBALD, TENENBAUM, 2010) 
According to Cunha (2008) and Cunha and Capellini (2009), the reading processing in a system of alphabetic 
writing can be explained by the use of double route. Reading can occur by a process involving phonological 
mediation (phonological route) or via a direct visual process (lexical route). Reading through the phonological route 
depends on the use of knowledge of the rules of grapheme-phoneme conversion for the construction of the 
pronunciation of the word can be made. It then creates a phonological code in order to be identified by this auditory 
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word recognition system, freeing the meaning of the word. Reading the lexical route depends on the recognition of a 
word previously acquired and stored in visual word recognition system and the recovery of meaning and 
pronunciation of this word by directly addressing the lexicon, this pronunciation is obtained as a whole. 
However, despite the skills of reading comprehension being related to the skills of decoding from the dual-route 
model, both decoding and comprehension skills are supported by separate skill which predict the variation in the 
performance of tasks of understanding, i.e., the ability to integrate information from text, knowledge about text 
structure and metacognitive monitoring and phonological working memory (GIANGIACOMO, NAVAS, 2008; 
CARVALHO, ÁVILA, CHIARI, 2009; KIDA, CHIARI, ÁVILA, 2010; CUNHA, OLIVEIRA , CAPELLINI, 
2010). Thus, reading comprehension will depend on the individual's ability to quickly decode and recognize 
individual words automatically and fluently, this comprehension ability may be very impaired when the student has 
some difficulty recognizing words (FLETCHER, LYONS, FUCHS, BARNES, 2009; SILVA, CAPELLINI, 2010). 
Based on the above, this study is guided by the hypothesis that the basic processes of reading, the so called 
metalinguistic skills interfere somehow in the reading comprehension of students. 
The objectives of this study were to characterize the metalinguistic skills, reading and reading comprehension in 
students aged from ten to eleven years and 11 months old, both genders, from the 5th year of elementary school at a 
public school in the city of Marilia - São Paulo - Brazil. 
 
2. Method  
 
2.1 Participants 
29 students from 5th grade of elementary school, both genders, being 19 females and 10 males, aged from ten 
years old to eleven years and 11 months old participated in the study. These students were chosen by their teachers 
because they have a good academic performance, i.e., they had a score higher than five points in Portuguese 
Language subject. 
 
2.2  Methodological Procedure 
This study was conducted after approval by the Research Ethics Committee from the Philosophy and Sciences 
College, Universidade Estadual Paulista "Julio de Mesquita Filho" - FFC-UNESP, Marilia, Sao Paulo, Brazil, under 
protocol number 836/2013. 
The students in this study underwent the application of the following assessment:  
a) Metalinguistic skills and reading tests - PROHMELE (Cunha & CAPELLINI, 2009): This protocol consists of 
the following tests:  
  - Syllabic and phonemic identification tests: Identification of the initial syllable (ISI), initial phoneme 
identification (IFIs), Identification of the final syllable (ISF), final phoneme identification ( IFF), Identification of 
medial syllable (ISM), Identification of medial phoneme (IFM). 
  - Syllabic and phonemic manipulation tests: Segmentation (Seg Sil), Segmentation (Seg Fon), Addition (Ad Sil), 
Addition (Ad Fon), Substitution (Subs Sil), Substitution (Subs Fon), Subtraction (Subt Sil), Subtraction (Subt Fon), 
Combination of syllables (Com Sil), Combination of phonemes (Com Fon). 
- Reading Tests: Reading of real words: it was presented a list of isolated real words (133 words); Reading of 
pseudo words: it was presented a list of pseudo words (27 pseudo words)  
The application of the tests of metalinguistic abilities was done so that the student had no visual clue of the 
articulation of sounds produced by the examiner. The students’ answers were recorded in the PROHMELE answer 
sheet. The student was previously instructed and trained through similar examples to the test so that they knew 
beforehand what they were supposed to do. The application of the procedure had an average duration of 30 minutes 
and was conducted individually. 
The reading tests were performed aloud and filmed for later analysis of reading. Each student received instruction 
as how they should read the lists of words presented in Arial font format size 14, double space, divided into columns 
by extension of words (monosyllabic, disyllabic, trissyllabic and polysyllabic – 4 to 7 syllables) and pseudo words ( 
monosyllabic, disyllabic, trissyllabic). In pseudo words reading test, it was clarified to the students that they would 
perform the reading of words that do not exist and were not part of our vocabulary. The tests were given individually 
in a session of about 50 minutes. 
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Both reading real words and pseudo words from the PROHMELE were recorded with the aid of a microphone, 
the researcher conducted the recording in a notebook for later analysis of the material. The equipment used for 
recording was a head, unidirectional (cardioid) karsect microphone. 
b) Assessment Protocol of Reading Comprehension - PROCOMLE (Cunha, 2012): This procedure was used to 
characterize the profile of reading comprehension for every participant in this study. This procedure consists of four 
texts, two narrative and two expository, each containing eight comprehension multiple choice questions, four related 
to the microstructure of the text (two literal and two inferential) and four related to the macrostructure of the text 
(two literal and two inferential). For this preliminary evaluation the narrative text "The umbrella” and the essay "The 
lice” were the ones in the evaluation protocol that was applied. The application of the procedure had an average 
duration of 30 minutes and was conducted individually. 
 
2. Results 
Statistical analysis was performed by SPSS program (Statistical Package for Social Sciences), version 22.0, 
based on the number of errors presented by the students. The applied tests were the chi-square test for proportions 
and the Wilcoxon Signed-Rank test. The results were statistically analyzed at a significance level of 5% (0.050), 
broken with an asterisk in the tables related to the results.  
Table 1 shows the average error, standard deviation and p value regarding the performance of students in 
this study on metalinguistic evidence. The results revealed a statistically significant difference when comparing the 
evidence of identification of Initial Syllable and Initial Phoneme and from the evidence of Syllable and Phonemic 
Segmentation, indicating that the students had lower performance on phonemic tasks than syllabic ones. The 
literature refers that the syllabic skills are part of school activities, while phonemic skills are not part of systematic 
instruction, which may explain the difficulty in dealing with children's ability to manipulate phonemes (GRINDRI, 
KESKE, MOTA, 2007; MCQUISTON, O’SHEA, MCCOLLIN, 2008; GERMANO, CAPELLINI, 2011).  
 
Table 1 - Distribution of average, standard deviation and p-value of the performance of students in metalinguistic 
abilities 
 
Abilities Average Standard deviation p value 
ISI 3. 0,28 0,65 
0,024* 
IFI 4. 0,69 0,93 
ISF 1,07 1,03 
0,053 
IFF 1,48 1,24 
ISM 1,69 1,95 
0,090 
IFM 2,28 1,67 
SS 0,21 0,56 
0,019* 
SF 1,10 1,68 
AS 0,55 0,87 
0,058 
AF 1,31 1,67 
SS 1,72 1,44 
0,154 
SF 1,21 1,40 
SBS 0,72 0,96 
0,281 
SBF 0,90 1,08 
CS 1,93 1,62 0,580 
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CF 2,07 1,73 
Legend: ISI_ identification of initial syllable; IFI_ identification of initial phoneme; ISF_ identification of the 
final syllable; IFF_ identification of final phoneme; ISM_ identification of medial syllable; IFM_ identification of 
medial phoneme; SS_ segmentation of syllables; SF_ segmentation of phonemes; AS_addition of syllables; AF_ 
addition of phonemes; SS_ Substitution of syllables; SF_ substitution of phonemes; SBS_ subtracting syllables; 
SBF_ subtraction phonemes; CS_ combination of syllables; CF Ǧcombination of phonemes. 
 
 As for the performance of students on tests of reading words and nomwords, in this study we found an average 
time for reading real words of 204.9 words per minute and for nomwords of 37.83 words per minute. Thus, the 
comparison between the reading times between real and pseudo words was not possible to be performed because the 
number of real words is higher than the pseudo words therefore the reading time would be higher (CUNHA, 
CAPELLINI 2010). However, as the use of phonological route required in reading nomwords is most common in 
school children in early literacy, it is expected that older students in literacy to use this route with higher reading 
speed than real words.  
Table 2 shows the frequency of correct answers, percentage and p value regarding the performance of 
students in this study on tests of reading comprehension. The results revealed a statistically significant difference in 
regards to the comparison of the performance in literal questions in macro and textual microstructure and inferential 
questions of macro and microstructure in narrative texts, indicating that the students had lower performance on 
inferential questions of macro and textual microstructure when compared to the literal questions.  
5. The results found in this study confirms the literature that reported a bigger difficulty for elementary students in 
inferential questions due to how comprehension is a constructed and integrated process, students showed trouble 
linking ideas and obtaining  information that are only implicit in the text (CUNHA, 2012). 
  
 
Table 2 - Distribution of the frequency of errors in narrative and expository texts, in literal questions and inferences 
of macro and microstructure. 
 
 NLmi NLma NImi NIma p value 
 48 36 40 32 
0,049* 
 82,76% 62,07% 68,97% 55,17% 
 
 ELmi ELma EImi EIma p value 
 41 43 38 42 
0,850 
 70,69% 74,14% 65,52% 72,41% 
 
p value 0,178 0,250 0,746 0,123 
 
Legend: NLmi: narrative text, literal questions of microstructure; NLma: narrative text, literal questions of macro 
structure; NImi: narrative text, inferential questions of microstructure; NIma: narrative text, inferential questions of 
macro structure; ELmi: expository text, literal questions of microstructure; ELma: expository text, literal questions 
of macro structure; EImi: expository text, inferential questions of microstructure; EIma: expository text, inferential 





We conclude that the 5th year students in the study had lower performance on tests of phonemic 
segmentation and manipulation. In regards to reading comprehension, the students obtained lower performance on 
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inferential questions of macro and micro structure when associated with their correspondents in the literal questions. 
These findings suggest that altered metalinguistic skills in these students may influence the decoding recognition of 
words in an automatic and fluent way compromising the reading comprehension. 
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